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[0 0 0 1 1 ^ 
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[0 0 0 41 

1 1 |lll^^ii^02/33072^ 
[#lt^tt2l Pi ^02/33073-^ 

Elliott S^^. J.Biol.Chem.. 1996^. Vol. 271 (40). p. 24691-24 

597 

L J: d t -r ^ S 

^ * l» i- ^ - i * § fi^ ^ ^ ° 

L So-DG44m^a-C-«ifG#:<^-3ii'r4^m*^f ^^^f.'^H^ ?^';;55?f 
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[0 0 0 8] 

C 4 3 i^m^r 3^-^ > ffitt-tr^^ C 1 ] ~ C 3 3 <7)v>-rtL7)-i^Bfl«<^:^fe. 
^ ^ 

[83 ^7"-5^Fi; >5&-(^*$7J>n5T5ym-e^;i)Cii:^#mi:i-^> C73 mmo 

^ - ' r - 

[9 3 [13 ~ [83 (D\^^-rM-izmm(Di^mii^^^> -mmm^k-^ i-if^^^^ 

[103 JaJLT<^X@=^^tf. [9 3 l::ia®tOt/C'fr<^^^^'&> 

(a) 2 omJi<7?^«ii nx^im 2 oJiJ.JiO^«iITOim :S:tf#nT^«^ 
;& 7° -5^ K V > 55? — ^ 3 — '2> DNA^fpMi" X®> 

(b) I^DNA^-^tf^^ ^-=^f'^^1"^I@> 

(c) ^'-'^ffi^iffliai^^Ai-^xs. 

[113 DNAtJ^ 2 0(DmOT^fIi^> 2 0<7)m^^W^ 30(D-i7-f-h'; --^-^^ 

[12 3 DNA^^ Mm^mmm. mmnmnm. -<y°^ f v >■ * - 

[113 tcis«om^:^v£. i^m-r^o 

v^^-^ \zi5\^X^. \^6^=^it. K tiDiabody<b> * fisc (Fv) 2'ft-r - ^ 

[fl 0^ ^ ^life ^ 7"- i6 * a (75 
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(bispecific antibody) "C-^ T ^) i V>o 

i%KU-<7°f-F^y >':^,--C^lt^L/i-*iI'^°V^-7°^FhLT{±. sc(Fy)2^J t^tt 

r\:.\.fzW^^^^ (Hudson et aU J Immunol. Methods 1999 , 16V . ii 

7-189) o 

sc(Fv)2^'L. M^^tt^2oomil^^« (VH) (^^ 



[VH] 
[VL] 
[VH] 
[VH] 
[VL] 
[VL] 



[VH 
[VH 
[VL 
[VL 
[VH 
[VL 



^)yt!- 

vyiJ~ 
[VH] vyti 



[VL] 
[VL] 
[VH] 
[VL] 
[VH] 
[VH] 



[VL] u > * - [VH] vy-^- [VL] 



vy-^- [VL] 

V yiJ- [VH] 

i; > - [VL] 

U y * - [VH] 

^)y^- [VL] 

. U ^ - [VH] 

O sett: ^ -g) sc (Fv) 2"^ ^ -5) o 

n-t^^DNATl^ h^^#CW^^- F-r;&DNAt^l§L. i tL^^m^^ ^ - 

^Utkmi. (reshaped) H hm^<^Bi¥Ltt% 

. i^llx-ffv-^^fit^Offiffit^f^^Hit (CDR; complementarity deUrmining region; 

tLXV^^ (i);;ltl#fFtl:J0<&M«-^EP 125023-^^m> WO 96/02576 ^^mmm) o 

^^J^^#OCDRfcli h?/L#(^7V-A7-^IIit (framework reg_ion;F 
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(Sato, K.et al.. Cancer Res. (1993) 53, 851-856) o 
CrU C72. Cr3, LlitrtiC/c. C A i" ^ - h >{>^'T' i o STt:. irG^t/c 



[0018] 

y-^Mi K-'7<?5'f«t±. mk.if. yh<DlJ'^ (Kohler. G. and Milstem, C. . 

Methods Enzymol. (1981) 73:3-46) mr^m^X^n^ ^ t^^^^^^ ^m.<D^fl^mm 



(|lIF^#fPmfl^§a#-f-WO 94/25585 WO 93/12227 -^^fR. W092/03918 ^<2r 

WO 94/02602 -i-<2?IR#fll) o 

f)#AM#^'l£*<^^^^ Xti^^'fb^i^V (^y£}S\ Protein Engi 

neering, 9(3). 299-305, 1996lC|i^$ tt-g. V > * -) =lrfflv^^ ^ ^i^O^-e ^ ^ o 

uSmx-^^^K a-^. l~100T5y@^/$?^L<i±5'-30T5ym. L<t±12~l 

8T5ym (^!lx.ts\ i5T^ym) -e^^o 

[0022] 

Ser 

Gly • Ser 

Gly • Gly • Ser 

Ser • Gly • Gly 
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Gly • Gly • Gly • 
Ser • Gly • Gly • 
Gly • Gly • Gly • 
Ser • Gly • Gly • 
Gly • Gly • Gly • 
Ser • Gly • Gly • 
Gly • Gly • Gly • 
Ser • Gly • Gly • 
(Gly • Gly • Gly 
(Ser • Gly • Gly 
[nit 1 &.±<D 



Ser 
Gly 
Gly • 
Gly • 
Gly • 
Gly • 
Gly • 
Gly • 

• Gly 

• Gly 



Ser 
Gly 
Gly 
Gly 
Gly 
Gly 



Ser 
Gly 
Gly 
Gly 



Ser 
Gly 



Ser)n 
Gly)n 



#llx.(f N-liFn^vX^i/>-r5 F (NHS) v^;^ ^ > ^ V- h (DSS) . ^ 

}£^^-^~V) (DSP) . vf-:4-tf;^ (x;V*J?^^'i/>'f 5 v^v:7nii:t^-H (DTSSP) 
-L^V^i/U ='->'VH^>^ (y^i^>'^^ (EGS) -^^^ 

-;nf;=^ (^;v^7.^v>^5 v;v;^^'v:?^-h) (;^;v^i^-EGS) . 

^ v>'^ 5 F^^v?t/;v^~-;v:^^v) ^^^^] 7.)-\^y!r^y (BSOCOES) . Vi^^ 

F=j-^>'5!;;v53^'^;v^^~» ^-5"^^] ;^;v.i^> (x;v*-bsocoes) t^i: 

ItXmmt mrco (a) ~ (d) tiia«Me=sr#tp^#toM;^-s=trm«-r^o 

B^^^^y'^ FU yiJ-i^- F-t^DNA^jWi-^Xfl. 

(b) ^DNA^-g-tf^iJ^ ^-=^#^1■^X'^^ 

(c) ^^■^ d^~--^%^MU\^^y^'f^:^n. 

U*.ir«£.f2 0«»«Wa« (VH) , 2o,^m»r««« (VL) 3o«-7 

^^^^ ^^^^ ^^^^ ^^^^ 

[VH] 1 

[VL] ' 

[VH] ' 

[VH] 1 

[VL] 1 

[VL] ' 
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[0 0 2 71 

JM109. DH5a. HBIOU XLlBlue) h^-e:fc*(;±^^M$*^»P^^f^5j'; 

rorij ^h\m's.^m^f^fzi^mm<DMU^Uf m^^i. 

iiLTii M13m^^5'^5'-^ pUC^-^^i5^". pBR322> pBluescript^ pCR-Scr ipt 'fc t /i)-^ 

#1^. pGEM-T. pDIRECT, ^ll^Ji^fii^m^fhMo 

[0 0 2 81 

|a#1t^#^i5>^^t-> ^^^JM109. DH5a. HBIOI. XL1-Blue>& i:^<^:^W ^ b/ife bJ- 

(Ward^. Nature (1989) 341, 544-546 ; FASEB J. (1992) 6. 2422-2427) ^ ar^^^^^ 
(Better^. Science (1988) 240. 1041-1043 ) . ^ ^^^^^7-7 n ^- ^ - t 

X-1 (7T;Vv~>Tttm) > TQIAexpress systemj (^T^^^tt^) . pEGFP. t/c{ipET 
(^1(D^-^. m^mi RNA*°U^7--tf^l§mU-CV^i>BL21:?)^'ltft LV>):feif^^'^t-f6tL* 

O 

I 0 0 2 9 1 

pelBv^^^;V@5^iJ (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) ^Irl^ffl-TtL 

#!]x.if pcDNA3 {4y\£Yuyy^±m) pEGF-BOS (Nucleic Acids. Res. 1990, 18(17 

) P5322). pEF. pCDM8) . %^mu^^(om^-<i^ ^ ' m^\^ 

r:.s expr;ssion systemj (^^y^BRL^im) . pBacPAK8) ^«^**^tf^f/r 
X-ifoMHl pMH2) . (fijxti^ pHSV. pMV. pAdexLcw) 

vyu\4)V7.^^(D%M-<i^^- m^^^^ pZIPneo) . ^#fi*C0^1I-J^ ^ " ( 
#!lx.«\ rPichia Expression KitJ (^>ehnr>ttm) . pNVll. SP-QOl) . tt^^ 

(15flx5f> PPL608. pKTH50) tt o 



[0 0 3 1 1 

CHOlIflE. COSIEBa. NIH3T3lfflBa^<75Kit;^ItiiaT'0-^ia*@6^i:b/c::^^tr{±. MUnx- 
^M'^^^fzib\Z-jl;.^i'£'f^'^~-'^~. flx.(fSV407°U^-i5'- (Mulligan^, Nature ( 
1979) 277, 108) . MMTV-LTR :^ n ^ - ^ - . EFlaT^n.^-^- (Mizushima?>, Nucleic 
Acids Res. (1990) 18. 5322) . CMV^n^- ^ -f^ i^*#o T V.^ ^ fc:6^;T^^^^^^ 

^Ti-'S-^^^-t L'-^'i^ '^ax.f^^ pMAM. pDR2. pBK-RSV. pBK-CMV. pOPRSV. pOP13:& 

(i^axif. pCHoi^^h^) *SAL. (mtx) ^-^'^JtefJJJ 
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5 7 ^'ij rt V F h 7 >X 7 ^ 7 --If (APH) a^Si^. ^5 (TK) mfe^^ ^ 

^^^^^^^'-^^^^7,5i^i; h 7 >';^7 (Ecogpt) itfe^. i^tFn 

tM7G»* (dhfr) il{S^^?r#tfifc/5-'-t?§;S>o 

r 0 0 3 3 1 

. in vitroisimn vivo ^5. o in vitroOm^m LX ti. MMmU^\^^ 

-h^x-^z>o mmmm.hi.x\i. mimtm. m^^^. cho g. exp. Med. (1995) los 94 

5) . COS. 3T3. ^^o--7, BHK (baby hamster kidney) . HeLa. Vero. m^MMm. 
i^^^[tTy^)iy^iiJ^)VmWmM (Valle, et al.. Nature (1981) 291, 358-340) . 

44 cHo-DXBii. cos7ifflm. wmmmr^m^^ hiv^ o mmmm^^^^-^^ ■x-m.^^^um 
i^t i)mmx 

[0 0 3 5] 

m.mmut\^x\t. m^^t^ ^^^r-t • (Nicotiana tabacu^ s*^iaia_ 

\t #!l £ ii\ "^y^u^^T. (Saccharomyces) S . -^U x. if . ^ ^ ^ ^ • 

ve>'a.\saccharomyces cerevisiae) . >y n 5 -t;^ "^^y^ (Saccharomyces pomb 
e) . ^J£ii\ TJ^^;v^^>'V^ (Aspergillus) '^llxff. r7s^)V^)V7. • - 

(Aspergillus niger) -^^jinhfiX^^^o _^ne-i«T 

(E.^ coli) . ^Jx.{i\ JM109. DH5«. HBlOl^^^^^tf ^ tt. ^<Dm. i^^M^^ h flX 

r 0 0 3 6 1 

f'M=^in vitro-e^«-r^-^t-JiO. ^#«feti-^o i§«(±. &*n(^;^-^^''(^V^^ 

^Vtt^x^&o m^i£. mm'im^<DmmmtLx. m^it^ dmem. mem. rpmii64o. imd 
yiirim-r^^tTb^x^^o ^<om. fbs. ^^s&^ifiv* (fcs) ^ojflLvt«=^-#ffl-r^- 

fi. ii-t. i^30~40'C-ei^i5~200BtM^TVN i2>M^^^^sDx;^^fe<^^^^ «#=^tn 

r 0 0 3 7 1 

in vivo-tr^°U^7°^ F=^m^$^i^mi: U-Cti. I^J^if. mm^'^mi-^m^ 
[0 0 3 81 

ffiiE#2 005-3003391 



#SI 2003-415760 



^-v : 8/ 



-^^7.^ ^iy^:m^^^^t^^-^^^^ (Vicki Glaser^ SPECTRUM Bio 
technology\pplicaUons, 1993) o tfz. Iii?L«Klt/*ffiv.^:^^. h^^-^vo.-^;. 

MNAiffH-^^^^^K-^AL. ::.cDm^m^^^^fm-^^o ^^^±!-^'Ztfmi^^ 

$-^^7ti6lc. ig:t.i.;u^^^^h9>;^v^:--;'^^^^l::i£fflLT^> J:v> (Ebert. K.M. 
et al., Bio/Technology (1994) 12, 699-702) o 

j:^), ^<75:;!7^ 3<Z)«^^^gfi*JW^<*=^#^-^^'^"^'^^ (Susumu, M. et al., Natur 
e (1985) 315. 592-594) o 

^tn^^-i^ i^-^riru^^^T') • y^yr^yJ^y^ (Agrobacterium tumefaciens) 

! (Nicotiana tabacum) ^p;rMc^^«#^ ^ ^^^^-^^^ ^ 

(Julian K.-C. Ma et al.. Eur. J. Immunol. (1994) 24, 131-138) o 

^IVilnhfifz^mt. m^mm.p^tfzimm^v (^«i^^^Lt^f2i;v«?55 

mm^u-^ h^'yy^ -mifi^mfhfi^ (Strategies for Protein Purification and Ch 
aracterization: A Laboratory Course Manual. Ed Daniel R. Marshak et CoM Sp 

ring Harbor Laboratory Press, 1996) o -^^'^^ ^ ^^^l."?^. "flSI 

i^ilxt^HPLC. FPLC^O-Mi^n-^hi5''7-7^-=lrffiV^-^'fT'?-^j&X§J>o 

T-^yQiJy^^^mfhMo mk\^. -fuT^yk^m^^fziJyJ-^^^^ Hyper D, PGR 
OS, Sepharose F. F. (Pharmacia)^:d^'^i'f ^ tL-So 

^^^N"^®^ DNA. RNA^lCi6^:S.t//X(i«6t)=&^<b> .^^^^^^ 

aigE#2 0 0 5-3 0 0 3 3 9 1 
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Lx ^m^'iSkS l^St^^ ^^M-j 4 

'^Jx.}i\ MHa)Ll^>. ^ibiSM. ^-i::«)--r'S;&o 

r -Stilly T ^ V -IcS?Is##. ]^tF^(7)#micM 1.x ^t^WL<Dxmi^^^^ 

C m^l^. Cooke BA.. King RJB. , van der Molen HJ. ed. New Comprehesive Biochem 
is ry Vol. 8B "Homones and their Actions Part II"pp. 1-46 (19f /Isevjer Scienc 

Publishers BY., New York, USA. Pat thy L. ^^^f ^ell 61: 13- 4 m^^^ 
et al. (1990) Cell. 61: 203-212.. Massagul J. (1992) Cell. 69: 1067-1070 . M yaj 
L A et al. (1992) Annu. Rev. Iimrrunol.. 10: 295-331.. Taga T. and Kishmoto T 

(1992) FASEB J.. 7: 3387-3396.. Fantl WI. , et al. (1993) Annu. Rev. Biochem 
62 753-481 Smith CA., et al. (1994) Cell, 76: 959-962.. Flower DR. (1999) Bio 
cL'lioSy;. La. 1422: 207-234. . ^If SSl^l ^J^' " 

;.n5j?>(EP0)^##. ^ VXit-r^T.mmt^^^u^-Mmm^iG-CSF)^^^ H b 
lLt±-7^X hn>.i^-.i.M^f->(TPO)S##> ^ yXit-^^^^ -"^ff X.^^? 

(LiF) ^#V y,yxu-r^y^^m^Wi^^m^=^ (cntf) s##^^f^-r 

fhEm: Simon. S. et al. (1990) Blood 76. 31-35 ; fPOR: D Andrea 
, AD. Et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga. R. et a . 990 Proc. 
Natl Acad Sci USA. 87, 8702-8706.; mG-CSFR: Fukunaga, R. et al. (1990) Cell 
6 41 3 0.; h^R- Vigok I. et al. (1992) 89, 5640-5644 mTPOR: Skoda. R . E 

t kl. (1993) 12. 2645-2653.; hInsR: Ullrich. A. et (19Sf,^/^^fV.f;63 
1.; hFlt-3: Small. D. et al. (1994) Proc. ^atl- Acad. Sci. USA. 91. 459-^^^^^ 
DGFR: Gronwald, RGK. Et al. (1988) Proc. Natl. Acad. Sci USA. 3435-3439 h 
IFN«/^R: Uze. G. et al. (1990) Cell 60, 225-234. ^mjovxck. D. et al. (1994) 
Cell 77, 391-400.) o 

mmmti^^mt^^^^ CA19-9. CA15-3. i^';T;vss 

EA-l (SLX) tj: t'^mif^ - t ^^-^^ ^ ^ o 

miE# 2005-3003391 
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mmm^il. MHc class nmtmc class imwjzi^m^f^. mhc class i^5^_rj 

. HLA-A,-B.-C,-E,-F.-G.-H>&-'^ttL. MHC class imiEl^ti. HLA-DR, -DQ, -DP^^^t 

h-imm K ii. cm, CD2, CDS, CD4, CD5, CD6, CD7, CDS, CDIO, CDlla. CDllb, CDUc. CD13. CD14 
CD15S CD16 CD18, CD19, CD20. CD21. CD23. CD25. CD28. CD29, CD30, CD32, CD33, CD34, CD35, CDS 
8 CD40' CD4lk CD41b, CD42a. CD42b, CD43, CD44, CD45, CD45R0. CD48, CD49a, CD49b. CD49c, CD49 
d CD49e CD49f , CD51. CD54, CD55. CD56, CD57. CD58. CD61. CD62E, CD62L. CD62P. CD64, CD69, CD7 
l'. CD73. CD95. CD102, CD106, CD122, CD126, CDwl30>fe t^i)^^tfi^o 

uim-^^^Z>m^m'^^^t-!f)^X-^&o m^l£> mmm^iceU free assay)^^^. m 
»(cell-based assay)Ojg^. ^^^Otg^^fflV^^ i i:^-^-e§ 

1 0 0 5 3] 



M^h ymit. #s^b. mmm^. dna. RNAc^itte^ wm. 



10 0 5 71 

f± ;i/ $ y ^ - ^> -7 ;v ^ n ^ - ^ #Tilte-r ^ - ^ ^^'"^^ ^ ^ o ®4 iiW^io fret 

if<^^|iJfeM=^^^^"^^ m^M^KliBEACON (SMit) . ^M7°-7 >'^p,I 

BiAcoRE. m^^mmtt. mtft^m:i^^)\^^-mmj:tiimo^j:t^^zxr3mx^^o $ 

ffiiE#2 005-3003391 
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^ ^ o 



S&i:LT{±. BaF3> NFS60. FDCP-1, FDCP-2. CTLL-2. DA-1. KT-3^=lr#tt ^ - 

[0 0 6 0] 
[0 0 6 1 ] 

tz. ^fttihMpl cDNA (Palacios^. Cell 1985;41:727-734) (GenBank#NM_£05^3) JP 
mzt^mmL pCHOKHirataf,. FEES Letter 1994 ; 356 : 244-248) (7^DHFRmfeT-|m 

HEF-VH-grKSato^. Mol I^unol. 1^94 ; 31 : 371-381) ONe^^^^ 

3^ ^=-^^^')^'Wmmmi)^hi^mLfz'Yot2il RNA^^^SMART race cDNA Amplifi 
cat^^n Ki7 (Clontechtt^) ^fflV^T.^-^^ ^'^^Mpl cDNA ^^f}^^--^ ^ 

^ ;f4P,tL/c7J;^^'^^';VcDNA=^pC0S2lc5fAL. pCOS2-monkeyMplfull^#^b/io 
r 0 0 6 2 Jl 

'f^M L/'^^^ ^ - (20 ^/ g) ^fBS^zmm L7tBaF3^aa(lxlO'cells/mL) kzU-^L. Gene 
PuiSr ^t^'^'hl^in/^ GenePulser II (Bio-RadM) V^XO. 33kV. 950^ FD^ 

Ing/mL V^-n^^>3 (J^T. mIL-3. Peprotech^± J) > 500 ^ g/mL Gene Uci 

n(lnvitrogenttm). 10% FBS(Invitrogenttm) ^^^^^l^^O^* ^^^i^^Xf^l^FS 
i x.-C»L. 1^ hMpl^aBaF3m^ (J^T. B^^-hman Mpl) i3 i ^^^^^^ 
|ffl« (J^T. BaF3-monkey Mpl) ^WSlLfCo Ing/mL rhTPO (Rm±$i) . 10^ 

FBS^'B-tfRPMI1640^**ffiv^T^«. ^#L7to 
[0 0 6 31 

Flow Cytometry%fflv./.|§^iSW^ffl<^.«Ba*^#^ ^^^^'■:.t^ tf Z ^T^^ 
HindIIlWtlpCH0IODHFRil{5^^Mii^#AbT. ^^-^^ ^ -pCXND3^'fmU/.o 

{±iiE#2 005-3003391 
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pC0S2-hMp 1 f ul K pC0S2-monkeyMp 1 f ul 1 =^ L X . Hi s-tagSB^J ^ ^ trPr imer c 

VCRKX V)±iiligL7t#MplilfS^^pCXND3tC^n--->^'L. pCXM)3-hMpl-Hisi3 J: t>pCXND 

3-monkey Mp 1 -Hi s =lr W-^ ^ o 

{«L/'#^^ ^ - (25 jug) =grPBStcM^ L/>:CH0-DG44|fflfla(lxl0^cells/mL) ir^irE-^b. 
Gene Pulser^^^^^ VKMx.. Gene Pulser II (Bio-RadttM) v^Tl. 5kV, 25^FD<7) 

OO^g/mLGeneticin. IxHT (Invitrogen^±m) ^^trCHO-S-SFMII^* In^^^ 
DulrmikL. t hMplfimCHOffl« (J^i-T. CHO-human Mpl) *3 J: t>^t;VMpl^mCHO;^K 
(JJJ.T> CHO-monkey Mpl) ^^SlL^^o 
[0 0 6 51 

T<7)J;dt'«^l^^^o lihMplO«^W (Gln26;0-PpTrp49l) (Drmi^^FLkG^ 
Lf-MiTil-'ki'^mL. pBACSurf-1 Transfer Plasmid (Novagenttm) <7)PstI-SinaI«5l^t- 
nXL. pBACSurfl-hMpl-FLAG^^^mUfCo ^v^T. Bac-N-Blue TransfecUon Kit (I^i 
trogen) =^fflV^T. 4/u gOpBACSurfl-hMpl-FLAG*Sf9.^ffll&t;*A Lfco ^«30f^t^*n« 

m mk sf 9*fflia K ^ « Jivt * isj ir u o 

To 0 6 6 1 

±Vi=^Q Sepharose Fast Flow (Amersham Biosciencesttm) tcPM^-lirfct^tl. 50mM Na- 
Phosphate Buffer, 0.01%(v/v) Tween20, SOOmM NaCl (pH 7. 2) ^ffi V^-Cv#m L/^o V^ffi 

=^ FLAG M2 -Agarose (SIGMA-ALDRICHttm) t::im«$^^^^tiit^. lOOmM Glycine-HCl. 0.0 
l»/o(v/v) Tween20 (pH 3. 5) ^ffiV^T^ffi L/io ^mk. tt^tClMTris-Cl (pH8 0) « J9 
cf^^DL. PD-10 column (Amersham Biosciencestt«) ^fflV^T. PBS(-). 0.01% (v/v) Twe 
en20 ^^T o fco %tU L WMpl iJ' iJ' K =lr shMpl-FLAG t^lr^o 
[0 0 6 71 

1.4 H Mpl-IgG Fcm^^>^^°^K<7)ll|m . T r,- 1 iq 

H hMpl-IgG Fclil^iJ' V/^iJ' Kit{S^tiBemiett^<7):^-^^ (Bennett 6 > J.Biol.Chem. 19 

91 • 266 • 23060-23067) K'^^^XimLfz. ^ hMplO|ffllt^^fW(Gln26>6-^Trp49l) 

-Y-f^ mmm igo- y kdyc^m (asp216 i 19 coTrL<^fiJt) ^ 3 - K -r ^ 

@B^iJtcmi§L. aigflSl-FusionLinkertLTBstEIIlB^iJ ( T $ ^ mVal^-Thr) ^ #Sn b 
f>^^/ct hMpl-IgG Fci!fe'a-^>'^^°^'K«'fS^^^P™3lC^^n-^>i?'L. pCXND3-hMpl-Fc 

{■lib/'l-^i^ ^ - (25/. g) =^PBSl:iM^ L/iCHO-DG44,$Ha^(lxl0^cells/mL) l-V^^b. 
Gene Pulsar ^^^y^r^M^. Gene Pulser 11 (Bio-Radtt^) J^^Tl 5kV 25^ 

^500;«g/mL Geneticin.- lxHT*#tpCHO-S-SFMII:^:Nfeicinx.-t:^feL. shMPL-Fc^mCHO 
(CHO-hMpl-Fc) ^msLl^fzo 

%LfLfz^m±.m^m^^X^ I^IT (D ^ Mpl-IgO ^cU^^ >/^°^^K^»«L/co 
j§«±Vt^Q Sepharose Fast Flow (Amersham Biosciences1=±m) ^-P^* ^^^^-t^^-^ 50inM 
Na-Phosphate Buffer. 0.01%(v/v) Tween20. IM NaCl (pH 7. 6) ^fflV^T^tb bfco Y^ffi 
m=^HiTrap proteinG HP:^9A (Amersham Biosciences1±m) \Z.mM^-^f^^ik^^- 0^1 M 
Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2. 7) ^^V^-^^gtB L/io 
It^t^lM Tris-Cl (pH8.0)t' J: ^^^1.. PD-10 column (Amersham Biosciences^^) 
ffiv^-r. PBS(-), 0.01% (v/v) Tween20t::S^=^^fo/-^o ML/c olMMpl >'^-«i5' K=Sr 
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hMpl-Fci:ft^i-^o 
I 0 0 7 0 1 

1.5 shMpl-FLAGi3J:y^^aF-human Mpl(^^3S> ^^-r7^V K--^(^^ . y v^ 

MRL/MpJUmmCrj-lpr/lpr-^-^;^ (JJi.T. MRL/lpr"^^^. ^ I ;t r r 7 o 

hk^Ti^^^/^-^ h (H37 Ra. ^^V^ y^yvy^M) ^Mk.. ^^^XlZ^^^^^ 
Lfc^>(^=^^Ttc^^L/Co »^^«50;.g/IZ5<7)shMPL-FLAGtC7n^ > h^^^Tv^ 

Lf'-^WteHI^^S^^f o /c-s- 3 m^^n 50 ^tz g/I2nc7)shMPL-FLAG«rSW(^^^T^ 
i^icj:^)»^|g^^fofco -r^;^^:nn-7mP3-X63Ag8Ul (P3U1. ATCCi^»A 



) h-TC^^^M^iaaa^tS^U Polyethylene Glycol 1500 (Roche Di^agnosUcstt^)^'^^ 



5n X. h ?f.^-r ;5> i j: i9 iffl aam^ o o ^ B J: HAT;^^ =Sr ^ r J fi v 

. ^«±■^t=^ffiv.TshMpl-FUG^/c^4Mpl-Fc^@ffl^bLfc^A7^V-^^^ 
j3 J:t/BaF3-hMpl^fflv./cm±»m*m^ L/i;^^ V ~ ^^^l^^^y-'^ ^^^^ 

>^|IlJDlLfco iO^-J^tCj:^. ^HhMpm#^«^i-*^W-7'V F— 7VB22B, VB16. VB 
140, VB45Btrl5l#L7to 

-^^^^Bi-huInanMpl=^Balb/C-r^>^ (0:$;^^ • ^ 

^ 1^1 ^e'^ ^ 5 ^ ^ ^ Pi -^ite ^tt 11 0 1- ^ ^ ^ "^ilfi^i^^l e7J^ 

;^n--7|fflBaP3Ult±^i:|W)#tcmBji^^^T-:./co ISS i mT%*^^v> <-mfe| 
^TV^ ;^«_Lvf ^fflv>-tBaF3-hMpl^fflv>/^,1>fflMM14^*W^Ii: L/cX^ "l/;?,! 

-7TA136=&^#LfCo 
[0 0 7 2] 

^m^imt^ ^^-^ ^ IgG (gamma) (ZYMEDM) t T;V:^' V7 ^ X 7 r ^ --K-^^ 
Jfu-^-J/^ IgG (gaima)(ZYMEDttm)^fflV>/c-^'^;^IgG-9->hM<yf-ELISA*p-V>. T-^y 
^ ^ LV^lUm^^^;^ ^ > Ftc LX, GraphPad Prism (GraphPad Software. U 

V^^LfCo Mpl-Fc=^l/.g/mLfc^^^J:^tCcoating buffer (0. ImM NaHCOs (pH9. 6) 0. 02 
buffer (50mMTris-HCl(pH8.l), ImM MgCh. 150mM NaCl, 0.05%(v/v) Tween2a 0. 02^( 

=^Sn;t. S^a-emr^MLfCo Rinse buffer (0.05%(v/v) ^'[ee^f', t ^ vJ p^S; 
S Tliatlne phosphatase^^ L 7 ^ V ^ ^ 7°#Ma^z:^?A#5Sn£. S'/^-e mF^^ 
ftLf'o ^feiiSIGMA104(SlGMA-ALDRICm±»)^lmg/mLt*^j:^t^Substrate Buffer (5 
0mMN^aHC03(pH9.8), lOmM MgCh) ^ O =SrffiV.. 405nmOnMK t Benchmark Plu 

s (Bio-Radttm) tc-CilU^L/co 

sW?piyLAGij:r/hMPL-FclcMi-^l§^im4(i. ELISA J: l9 M L o «^L/^shMpl- 
FLAG*3J;I/hMPL-Fc*Vg/mLir^^i. i^l'^-T-^ diluent b^ferl^T 7 n -y ^ 

>^'^i!kS=^^fo/Co /^^y-V K— 7(7)Jt«Jitf^Jnx.. Sra-eiB#F«eL/^#. Alkalin 
ePhosphatase^mL/ct/L-^^:^IgG*fC{*: (Zymedtt^) ^M^. ^^^f^^^i^^^Xc 
^ofzo ^ia-ei^r^^'fe.$-ii/'v:mic405nm<^«K=lri|ijai-^ GraphPad Prism^fflV^TJiL 

[0 0 7 5] 
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CHO-human Mpl S /cttCHO-monkey Mpl^tHiRL. lxl0^cells/mLtc:&-& J; 9 t-FACS Buffe 
r (1% FBS/ PBS) L/to 100 /u L/wel 1 1 ^ ^ J; 7 I'Multiscreen (Mi 1 1 iporett^) 

7k±\ZX30'^mKJB^^fZo «*FACS buffer iiTl HI ?^^L. FITClIfiJrL'V'j/J^Ig 
GfcL# (Beckman Coultertti^) ^^JdL. 7X±t-T30:9'r^SJS$-&/Co ^JSt^. SOOrpmt? 
l:S^^B17t'L^L. ±tt^P^§. FACS Buffer mjuUzMML. EPICS ELITE ESP (Beckman C 
oulter)^ffiv^-C:7n-'9-^ h V - "k^f^fzo WloWcU^ (forward scatter) RX/M 
'lonk^l^ (side scatter) <^^:^ h i>'y M,izxmMm^m^zy~ y ^m^l^fzo 
[0 0 7 6] 

T ;^ TP0jS^¥1'±tiM^*i-BaF3-human Mpl t fcJiBaFS-monkey Mpl 

^>^v^TML/Co #«=l:^^^-e^L4xl0^cells/lnLi;&-2) J; 9 ^-10% Fetal Bovine Seru 
m (Invitrogena$l)S--^&RPMI1640(Invitrogen1±^)ll!lriL, 60^ L/wel l-t?96wel 1 pla 
teiC^-^LfCo rhTPO (MdnWdis XZf^^4 y'V V—^mm±momm^m.^ . #welUC4 
0/uLMx.. 37r, 5%C02^#T-t:\ 240#Pb1:^« Lfco 10 L/wel l-CCel 1 Count Reagent SF 
i^tiy 4y-7.^^±U) *Snx., 2WWW^^z^ 450 nmO^^^ (MaSSnm) =^ Benchmark 
PIustC-CM^L. GraphPad Prism^Jl V^TECsoiS^^m L/Co 
[0 0 7 7] 

m±ti^1-|^$ft-i ^ t; bMpUC^-^i-^^#VB22B, VB16. VB140. VB45B,TA136^^ 

[0 0 7 8] 

1.7 ^li MHplirL#:(Offim 

tt^HiTrap proteinG HP)?7 9 A (Amersham BiosciencestfcM) f-^^^-^/if^iC, 0.1 M 
Glycine-HCl (pH 2. 7) ^ffl v^Tvtffi L/^o V#^±^^^:^ ttt. i^lM Tris-Cl (pH9. 0) J; I9 itt^ 
t^tf^DL, PBST'— ^^^W^^fv^. /^yyr—m^^n^fzo 

[0 0 7 9] 
C^ife^J 2 } > Mpl-:$:iISL#<^#m 

mr tc^j!; h MpifjT:#vB22Bo— 2^iitn:#f^$^^ ic-^ -c ^-r o 

2.1 fitii Mpl^#nrig<^f^OiJ'n-->i^ 

fiLt: bMpliit^^jg^l-^/N-f K-v i !9WmL/>iTotal RNA^fflv^r, RT-PCR?*ii 
X-oXm^LfZa Total RNAti. RNeasy Plant Mini Kits (QIAGENttM) ^ffiV^TlxlO^ 

[0 0 8 0] 

l/4gCOTotal RNA^ftffiLT. SMART RACE cDNA Amplification Kit (CLONTECHthi^) * 
ffiV^T. V'j7>?.IgG2b^'tfITO5^iJtCffi:ft6^j^'a-^^'; rf^ iJ' KMHC-IgG2b (@B^!J# 
3) f 7t{iv>j7X «iS^M:lt:^*@B^!ji^WS6^^^^^'; ^i'^ Kkappa ( 

n&m-^: 4) ^Mv^T. 5'*Ma:f5^^ifJt=^iiiIilL/co W¥K/S{±42t:-trl0fFBl3O 

^m^m^^fzo 

PCRRJSvtfS (50 L) O * ^ ^ -To 
5 ;uLC0 10 X Advantage 2 PGR Buffer^ 
5/£ L<7) 10 X Universal Primer A Mix^ 
0. 2mM dNTPs (dATP, dGTP, dCTP, dTTP) > 
1 ;z L (7) Advantage 2 Polymerase Mix 

{&.±(Dm^m^irtl i> CLONTECHttM) 

10pmole<D'^^:t FMHC-IgG2b ^ 7t {i kappa 

t fzKJAS'&^^i^it>k<D tis^) tr^ „ 
94 °C (D^m \Z X 30^^ , 

94t:/5#r^. 70■C/10#F^^ 12''C/36^m<D^4 ^ )\'^mKU. 
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pk»VQIAquick Gel Extraction Kit (QIAGEN1=±m) ^fflv^T J ^^^T^^^l^f,^, 
«^L/^m. pGEM-T Easy^ ^ ^ - (Promegattm) u-=.y ^^X^fZo ^h\^.m.61 
00 DNA Analyzer (Parkin nr.er^±m)^m^^^'^^mm^^et'^\^f^o ^^---y^ 
22BH#I^MM (^T. VB22B-VH) ^D^^^MB^iJ ^SB^-J*"^ I 5 

miB^iJ^iB^y*^: 8tC^1-o t/w. VB22B, VB16, VB140. VB45B, TA136cDT ^ 7 mSB^J 
[0 0 8 2] 

2 2 JrCli hMpl^^DiabodyHii^^ ^-<^<^^ w _ 

\r<Jmi)^hti:h^)y*-WM^m^^fzN^22^-mm VB22B Diabody)^^- 

K-r ^ mii^^t. VB22B-VH^ 3 - Ki- S itfS^OS' «^ i ^^22B-yL^ ^ - F^^ Jfe 

4^2B-4^m^^9^^-7o.ii5HF mm^: 9) f?f"fll*1Xfpi2 

ti-L. VB22B-VH<7)|^^:/9-l'-^-33- 115HR (@B^iJ#^ I 1 0) VB22B-VH<D2K«5 =^ 
- F-rSDNAlc^N^'^''; ^^XL. (Gly4Ser) i U > :^ - =Sr ^ - Ff M» 

IB^iJ^ ti^^™22B-VL(^N«* n - Fi-aDNA^I^^^ Xi" S^^SB^U^^-^t"^ ^ 

flclwtbf.o VB22B-VLOW^^"9^-^-33-115LF (iB»^ : i D "f-JL^^^ 

^S22B-VH<75C*^S^ F-r;i,i^«BB?>J*^t-^ J: ^ tcf^ft L/io VB22B-VLOYj^7 
>l-33-115LR imm^: 1 2) VB22B-VLOC«^n-Fi-^DNAi^.W^U^ 
-fXL. ^^oFLAGiJ' ^'(AspTyrLysAspAsp AspAspLys/SB^!)*"^ 1 3 ) =Sr 3 - Vr^^^ 

^^p^CRlC:feV^-C, VB22B-VH:fe j: t/'J > * -SB^U i:VB22B-VL*3 i V > -IB^'J 
2 o <^PCRKi:& ^i>Xr<Dii^K -^^L o 
PCRKJ^:^^#vS(50;« L) (7)|i.^*^t^7j^i"o 

5a«LO10XPCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) . 

2 ^> h <DDNA5j^° 9 --HTaKaRa Ex Taq 

10ng<7)VB22B-VH t {±VB22B-VLiliST- ^ tf pGEM-T Easy^ ^ ^ - , 
lOpmolecJD'g-^^ V ^ F70 • 115HF. 33 • 115HRt fz\i33 • 115LF. 33 • 115L 

R 

94°C/15#F^> 72''C/2^m<D-^^ ^ )\^^mUM. 

94r/i5#F^. 70t:/2^MO■*^-r ^)\^^mUM.. 

94t:/15#^F^> 68°C/2^9'K<^-9-^ ;v=l:28III>Km 

^ 72°C-e5:S'FBlSD^ t /Co 

t 0 0 8 5 1 

|^400bp(7?PCR»=^QIAquick Gel Extraction Kit (QIAGEN»)_^ ^ ffi v^J > T n - 

pcRKtis?#?&(50;« L) (^mjS;^^t-^'to 

5/^L(7)10XPCR Buffer. 
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0. 4raM dNTPs (dATP, dGTP, dCTP, dTTP) . 
2 5a. ~y V V ^ 9 — 4fTaKaRa Ex Taq 

1//L(^0— PCR» (2a«). 

10pinole(7?^^^ i; ^ l/^f- F70 • 115HF. 33 • IISLR 

94'C mm 30# , 

94'C/15#F^> 72°C/2^M<7)^^^ ^;V^5II1R^ 

94°C/15#Fi> 70°C/2^Fb1'7)-9-^' ^^^^5tl]^m^ 

mk \^ U.'&Mm ^ 72°C -C5:9-F^ini'i I- <> 

mUbp^<^PCR»^QIAQuick Gel Extraction Kit (QIAGENttm) J^^^'^^ ^^^'^I 

) -CM-fbLyifiil^. QIAquick PGR Purification Kit (QIAGEm±») ^ffiV^-Cffl^L. pCX 
ND3 ^ n - - > L . pCXND3-VB22B db L /io 

[0 0 8 7] 

2.3 J^H Mpim{*sc(Fv)2^5t-?^^-<7)f'^^ .^^.^r tr,^o^^y<^ 

VB22Bfi5^(^ 2 o(DHilRr«Jti3 J: IF2 oOLiI^MJ^^-^tf35:^^5L#[sc(Fv)2] 
ia-r -2. 7° 9 5 K ^ ^ ^ . tu ^^cOpCXND3-VB22B db ^ ffi -C JiJ^T O i -7 ^;:PCR^£ 

\±Zmz N^22^-W^^- Fl-^it<5^03'*»^ J:tm22B-VL^3- f'gj^ 
5'*SitC15T^ym>^^^^^'J (Gly4Ser) 3 ^ =i - K1-^m»SB^J^#in:^-^^ 

Mt::i3V^X. 3aM<^7°7^-7-=^«ffctr^ftb/::c VB22B-VHC0|tr:^7V ^ ■7-VB22B-f 
^ 14) 5'*^®lCEcoRm{i**L. VB22B db<^Gln22j3 

J: U'Xeu2376^TvuIlkilC«1-^ J: d i:imtt Lfco VB22B-VHc75«7°9 ^ -^-s^c-rLlS ( 
^==^^_B Sfi^iJ*-^- 15) \t. VB22B-VHOC*^^3-F-r^DNA^;/^^:7U^^;^ 
L. (Gly^Ser) .i^^h^i.^) yii-^^- Y-^^m.mmt,hmzy^22^-^mif:i^ 

n - Kf '^'DNA^::^^^ Xi-<2,i^»@a^iJ ^^i"^ i ^ tcfSfi-L/io VB22B-VLOBU 

H^^»9^^_sc-fL15 (7°7^-7-C. @B^IJ#-^: 16) i±> VB22B-VLON*-^^3- F-r 
tm.mmt^hmz (Gly4Ser) 3;6^^.^'5>^J>':^-*=^->'1-^^^^^'J^ VB22B-VHOC 

m% =^ 3 - Fi- ^ m*i£^ij =^ ^-r «t ^ t-i^it L fco 

^^PCRti^iv^T. VB22B-VHi3 J: rJ'^U >- * -@5^'J i:VB22B-VL*3 J: IJ^^U > -tm ^^t^ 
2 oOPCR^JSt/^JiJ.T<^ i ^ Ic-a-^Lf^o 
PCRR)^:^^#lt (50 L) O asS; ^ t:: TP 1" o 

5;uL<7)10XPCR Buffer. 

0.4mM dNTPs (dATP, dGTP, dCTP. dTTP) . 

2 50.=- y Y (7)DNA5K V ^ 9 --IfTaKaRa Ex Taq 

(j^:Ji_ho^^iiv^-ri'L^)Ssati±m) . 

10ng<DpCXND3-VB22B db. 

I0pmole60^^:t U ^ l^^^ FVB22B-fpvu. sc-rL15t /ctisc-fL15> 
33 • 115LR(-7°9^'V-D) 

94 °C <7) :^;] » r^ffi T 3 0# Fb^ > 

94''C/15S^F^. 72'C/2:S-Ffl<^-^-^ 

94°C/15#Fb1. 70''C/2^F^^'^^ ^ )V^mUM. 

94'C/15#^F^^ 6sv/2»mo^^ ^ }^'^2smKm. 
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M^ik t' RfSmtJ ^ 72°c -t:^5^raM L- o 

|^400bp%PCR« ^QIAquick Gel Extraction Kit (QIAGENttm)^^ V^T T O - 

PCRR):S«(50 L) coM^^t^/J^t-o 
5;«L<^)10XPCR Buffer. 
0.4mMclNTPs (dATP, dGTP, dCTP, dTTP) . 
2 50.=. y V ODNA# V ^ 9 --tfTaKaRa Ex Taq 

1«LC0^-PCR» (2W)> 

10pmole<^^^:^ ^)zr^^l.:t^ F70 • 115HF. 33 • 115LR 
94 °C (D:^m'^S. fiZX30fpm > 

94t:/15#F5> 70t:/2^f^<^-^?-^ ^;V^5|llRm. 
94V/15mM. 68°C/2^r^0^j-^ ^;vSr28lHlRm 
i:: RlSm^l^ =^ 7210 -es^ r^WP*; t o 

lt)800bp<7)PCR«*QIAquick Gel Extraction Kit (QIAGENttM) ^^''I'^^^'LZZ^ 

r?ii?ktl|!^:SiquickPrRPurifica^ (QIAGENttm) ^fflV^rfflmU. pBa 

CPAK9 (CLONTECm±m) ^ n - ^ > L . pBacPAK9-scVB22B ^ L o 

ill" pBacPAK9-scVB22Bc^PvuIl^^ii r^WX^ ^ Mf^^im^fz. //^'jlT^ 
/c^;B22B-VHtVB22B-VL^ (Gly4Ser) 3 ^ ^ > * " ^^^^ ^ ^//^^^^T/J? 
afrfS^^^ ^ e ICVB22B-VH0N*^^ 3 - Fi" ^ itiS^ ^ (Gly4Ser) 3 ^'^J^^ ^ ^ ^ J 

9^-7-Fv2-f (7°7^-7-E, WM^^ \ 1 7) 5'«lCPvuII«|S<)Z.^*t. VB22B-V 

F 18) VB22B-VL<DC*3S^=r-Fi-^DNAtC^N^:7V^j;^^^ (G 

W^Ser sJ?.^^'; ^^m^Sfi^U^^ e> t;^l^VB22B-VHON*5S* - h "T ^ 

-scVB22B^I*Mt^LT. i ^ pCR^tro/co 

PCRR)Sv#IS (50 L) O M ^ ^ 71^ -r o 
5;wL<7)10XPCR Buffer. 
0.4niM dNTPs (dATP, dGTP, dCTP, dTTP) . 
2 5J-^ -7 h CODNA*" 9 --^TaKaRa Ex Taq 

10// g<^pBacPAK9-scVB22B. 

I0pmole(^^^^ ij =f ^ V -9^ FFv2-f. Fv2-r 

94 °C c7) *0 >l 30# ffi . 

94'C/15#f^. 72t:/2^F^<^-9-^ ^^^*5lllRm 

94°C/15#Fb^. 70''C/2^F^c7)-9--f ^ iV-kmWM. 

94°C/15#F^. 68'C/2^r^<7)-9-^ ^^^V=^28IllRm 

ft R)S ^ 72 °c -e 5^ J ni?! 1- o 

^Jj.^*M.*.nT. p.i Fvi-r«ption Kit (OIAGENM) =lrffiv^-C. T:^-n- 



*xJ800bp(7)PCR^t> ^QIAquick Gel Extraction Kit (QIAGENtt 
7.-^^;V;0-^mL/^m. pGEM-T Easy^ ^ - (Promegattm) " 



o 
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mn^^k^^k. mmmmvvuii {^mm±m) x^mitytz^y^. 

pBacPM9-VB22B sc (Fv) 2 ^ 'f^^ L o L ^ ^ - ^ tU PW*EcoRI UvSmttft^) 
is i O'^tPW^Notl QIAquickGel Extraction Kit (QIA 

GENttm) =^ffiv^-C. ^1800bpcDilf>t=&T*'n-;^^^;v>i>^ffii^L. H^-^^ ^ -pCXNDS 
j;-^n-^>i^L^ pCXND3-VB22B sc(Fv)2^{« tfco 
[0 0 9 41 

nePulserll (BioRadtt^) =^^^^^-^1^^ ^ ^ S t 

^m-<^^~ {25ug) fcPBSt^Mvib/cCH0-DG44,1ifflHa (lX10^|fflH^/mL) OO. 75mL=lr/l^ 
L/i^<D^7X±-C-10^^P^<^*PL. ^^-c>y htc#L/ct^tC1.5kV. 25/.FDJO#*jCT.^^v 
^=^#x/co SiaiCT10^P^<^[IimSiF^<^t^. hn*°V-va >^a^tLfc«^ 

, 500;.g/mLGeneticin (Invitrogenttm) ^^t.CHO-S-SFMII^:ftfe (In^at^ogentt JMj 
tnx-CM^L. ^iaCHOm«^«^Lyio VB22B sc(Fv)2{±. ^ CO:^v£-ei5c7E^Mfla^ 

;^g) fcPBSt^^^.^byiC0S7Ma (IXlO^IBB/mL) coO. 75mL^r.^^ L/i ^ O J7X± clO^ 
* 5rvftfogel«TlcSn£. -H««bfcmt.. PBS^i^#t^^.CHO-S-SFMII^^%Sn^ 

T*^3 0rBi^«L7^^o VB22B Diabody{±^ ;i(Dyjmxmm±m^^MLfzo 

[0 0 9 61 

C0S7$fflI&^ ^ iiCHO#fflaat^-mtt^m§ ^/i^Ji: ^ > Mpl-2^«#<7)%«±fe ^ 
i± ^® 7° 9 X ^ y * P.» « ffi L T M S L o -t ^ *5 -t. BI Acore2000 (B i acorett$4) k Sens 
or' Chip CMS (Biacorett^) VV. ANTI-FLAG M2 Monoclonal Antibody (SIGMA-AL 

p^nti, dbl2E10(#ilS2001-27734#M)^WL. sc(Fv)2lCOV>-C<^«4Sp°n{iR Lmfe^ - 
3t=tr^'3l2E10 sc(Fv)2=S:'f£ffl t/co 
[0 0 9 71 

2.6 irLli hMpl-2^SIifL#:<^fflm o^w u-7 .^ i 

VB22B mMYmmcos7m^^^^^-iicmmm<7)mm±m^. 50 mM ^ris-Hci pH7 4) 1 

50 mM NaCl. 0.05% Tween20-e¥M t /iAnti-Flag M2 Affinity ^el (SIGM-ALDMCHtt 
M)5!;7At-P^«$-*. 100 mM Glycine-HCl (pH 3.5)xmm^^fZo mmm^l.±. U^^- 
1 M Tris-HCl (pH8 O) T'ft>fn=^^f HiLoad 26/60 Superdex200pg (Amersham-Bioscienc 

~(7)^^y y T PBSs 0.01% Tween20^'(^ffi Lfco 

VB2°2B^ sc (Fv) 2mMos7mm^ ^ iiCEomm,<Dmm±m ^z^'^^'flfr,^, \f^^7m^Z^ 

(dH6 8) L /iMacro-Prep Ceramic Hydroxyapatite Type ^ J^^^o-^^J^^^j 

^ffiV^TMl*. HiLoad 26/60 Superdex200pg:* 9 A =Srffl V>-C^;V^ o v h 7 ^ 
^f^fV^^^-fi^^^m0kD~40kDtC^S^1-^lii^^^-^bfCo Cl<7:>®^-^> 50mMTris-H 
n(nH7 4) 150 mM NaCl 0. 05% Tween20T'¥#<b L/cAnti-Flag M2 Af f inity Gel * 7 A 
''pS%4/fooTScine-HCl(pH3.5)^~-^m^^f.o mmM^^t. ftt,^ClMTris-H 
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CI (pH8 0)-T?4^fn=^^fv>. HiLoad 26/60 Superdex200pg:^7 9 A =lr^v^-C<>^';v^m^ n -7 h 
yyy^-^^f^fzo •ir^^;V5ii^n-7 h ^'9 7^ -<^^^~-;' -7 T-^i^ 20mMg^^ (pH6.0), 
150 mM NaCl, 0.01% Tween SO^jSfflL/Co 
[0 0 9 9] 

2.7 ifCH hMpl-:$:min:#<7)TP0«T=i'-:^ hm<^M 

TPCB^^^f'ttiim^^^-rBaFS-human Mpl^^rfflv^TTPOfflT^f-;^ h vSr14 =^ M t o 
=^1% Fetal Bovine Serum (Invi trogenttS) ^^tfRPMI1640 (InvitrogenM) ■e2Ia^^#- 
L^a: 4xl0^cells/mLi:'S:'2>idt-10% Fetal Bovine Serum^'a-tfRPMI1640l3fegYf 6 
0»L/well^^96well platetC^9-V±L7-o rhTPO (MDM). C0S7:^«JiVt * fcti»mfn^« 

#welU::40«Lj]nx.. 37°C. 5%C02^#Tt:. 24B#««L/io 10/z L/well-eWS 
T-8tSi^ (Cell Count Reagent SF . i- i7 y 4 ^ ^nU) ^iDx. itmOenchmark P lu 
s =^fflV>T450 nm<7)P«^(m^655nm)^iliJ^L. 2mm^mm^. #«450 nm(DB^^fcJ( 
^HS655nm) ^SlJ^L/^o ^ST-S-^m^t^mmm^JBZXA50rm<D^^KB^M.^ ^ ^ 
, 2^ (7) i^^Jg^^b * T 3'- >^ > =1: iPffi L- o tfz. GraphPad Pr i sm =gr 

fflV>TEC50'(lt=lr^yi LfCo 

ffimb^W2B Diabodyi3 J;tm22B sc(Fv)2=Sr^ V^T, BaF3-human Mpl, BaF3-nionkey 

mx^(DT?omT^^=-^v-mi^^wmvfzmw^^m3. m 4 ^^itj^-To s/^. cosy-^-vBie. vb 

140 VB45B, TA136<D-:$:iI*n;#: (Diabody. sc(Fv)2) «r^m$^. J$«Jivt =Srffl v^TBaF 
3-human Mpltr(^TPO#T 3^-^ > Mt^^M L/i|§*=lr^tL^^tL|2I 5 . 

[0 1 0 1 1 
[Sll 



6. E17> 1218 





BaF-human Mpl 


BaF-monkey Mpl 


Diabody 


scCFv)2 


Diabody 


sc(Fv)2 


VB22B 


61 


27 


1668 


26 


VB16 


190 


95 




VB140 


89 


38 


VB45B 


76 


30 


TA136 


3076 


54 



^*rG#:=^fflV^/v:BaF-human Mpl. BaF-monkey Mpl h ffitt (EC5o{l:pM) 
|[ 0 1 0 2 1 

^(D^^Xi). Diabody j; Dsc(Fv)2«5t^^>o-«^{$c7):^^^ T b fStt^^'lft 

. mwM^m^m(omm^nmi>Mm^j:mmx^^^ t^^^f^^ (#S2ooi-277314#bi 

>&4~12mer^:@V^ t ^ Klii. non-covalent>&Diabody^f^^i"^>^'^\ U > * -:ft=lrS < "t 
;h (12merjy>±) -t?(iDiabodyt±?^^^ tL-r tCscFv-Sfr^M-r^ - t^'^^l^T^t. 
Hudson J Immunol. Methods 1999 ; 231 : 177-189) o ^ 

1ft < ^-2, tmm^fL&o tfz. non-covalent>fcDiabodyi V ^ ') >*~X^n LTV^4,sc(. 
Fv)2<7)^:6^~^^tttC«^X-C Jh^ZtTb^h. m^m'^^'^MM'C i ^ RTIgft ^) ^ ^ o 

^°[iiii] sii±> ^HhMpi^#^ mi3xm.m) (D7 ^ ymnm^^^-rmx^^o 

miE# 2005-3003391 



mm 2003-415760 ^-V. 20/E 

^^K^.\.fzYBUO (HM) (DT^ymtmimm^: l 9. VB45B (Hil) ^T^ y 

mmm^mmm^ : 2 0. vb22b (hm) (dt ^ ymmn^mnm^ : 2 1. vBie (h 

irSTrySS^.j^i£^'j«^: 2 2. TA136 (Hii) 2r^^?^'fi^.f?;^Sf 

3 ifcVB140 (Lift) (D7<ymm^\^W.-^m^ -.2 4. VB45B (Lil) <Dr 

^^^mmm^mfm^: 2 5. vb22b am) <^rYmmm^mf^f : 2 6^^^ 
(m) (DT^ymnm^mn^^: 2 7. lAise (lid <D7<ym.mm^mm-3- 

'm 2 ]m2 It. -:$:#I^#:sc(Fv)20{^mitfl=S:^1-|21-^-*^o 
[1213 1 HIS li. BaF-human Mpl ^ffi V^fcVB22Btn;#:OT h«MO^*^7i^ 

in 4 1 HI 4 {il BaF-monkey Mpl ^ ffl /cVB22B!n:#0 T 3'-=^ > SttM<7)S* ^ 
'[051 mSii. BaF-hmanMpl^^V>fcVB16i^;#<7)T=^'-:^^■^SttfFffi<^l§^^^ 
11161 116(4° BaF-human Mpl^ffiv^fcVB140fei;^OT=i'^^ >ffi'14ifffi<^^*=^^ 
[n 7 1 Bl 7 l±° BaF-human Mpl^^V^^cVB45BtrL#<7)T =i^-^ h -ffittM^^^S*^^ 
[1181 I118t±° BaF-human Mpl^^V^/iTA136t/i;#<^T 3'^^ hmM<7)l^*^^ 
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SEQUENCE LISTING 



<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Methods for enhancing activity of antibody, 



<130> C1-A0321 



<160> 28 

<170> PatentIn version 3.1 

<210> 1 

<211> 1924 

<212> DNA 

<213> Macaca fascicularis 



<220> 
<221> 
<222> 
<223> 



CDS 

(11).. (1918) 



<400> 1 . . ^ 

gaattccacc atg ccc tec tgg gee etc ttc atg gtc acc tec tgc etc 

Met Pro Ser Trp Ala Leu Phe Met Val Thr Ser Cys Leu 
1 5 10 

etc etg gee ect caa aac ctg gee eaa gte age age eaa gat gtc tec 
Leu Leu Ala Pro Gin Asn Leu Ala Gin Val Ser Ser Gin Asp Val Ser 
15 20 25 

ttg ctg gcc teg gac tea gag ccc etg aag tgt ttc tec ega aea ttt 
Leu Leu Ala Ser Asp Ser Glu Pro Leu Lys Cys Phe Ser Arg Thr Phe 
30 35 40 45 

gag gac etc act tgc ttc tgg gat gag gaa gag gea gea ccc agt ggg 
Glu Asp Leu Thr Cys Phe Trp Asp Glu Glu Glu Ala Ala Pro Ser Gly 

50 55 60 

aea tac eag ctg etg tat gcc tac ccg ggg gag aag ccc cgt gcc tgc 
Thr Tyr Gin Leu Leu Tyr Ala Tyr Pro Gly Glu Lys Pro Arg Ala Cys 

65 70 75 

ccc ctg agt tet eag age gtg eee ege ttt gga acc cga tac gtg tgc 
Pro Leu Ser Ser Gin Ser Val Pro Arg Phe Gly Thr Arg Tyr Val Cys 
80 85 90 

eag ttt eca gee eag gaa gaa gtg cgt etc ttc tet eeg etg cac etc 
Gin Phe Pro Ala Gin Glu Glu Val Arg Leu Phe Ser Pro Leu His Leu 
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49 



97 



145 



193 



241 



289 



337 
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95 



100 



105 



tgg gtg aag aat gtg ttc eta aac cag act cag att cag cga gtc etc 
Trp Val Lys Asn Val Phe Leu Asn Gin Thr Gin lie Gin Arg Val Leu 
110 115 120 125 

ttt gtg gac agt gta ggc ctg ccg get ccc ccc agt ate ate aag gee 
Phe Val Asp Ser Val Gly Leu Pro Ala Pro Pro Ser He He Lys Ala 

130 135 140 

atg ggt ggg age cag cca ggg gaa ett cag ate age tgg gag gee cca 
Met Gly Gly Ser Gin Pro Gly Glu Leu Gin He Ser Trp Glu Ala Pro 

145 150 155 

get cca gaa ate agt gat ttc ctg agg tac gaa etc cgc tat ggc ccc 
Ala Pro Glu He Ser Asp Phe Leu Arg Tyr Glu Leu Arg Tyr Gly Pro 
160 165 170 

aaa gat etc aag aac tec act ggt ccc acg gtc ata cag ttg ate gee 
Lys Asp Leu Lys Asn Ser Thr Gly Pro Thr Val He Gin Leu He Ala 
175 180 185 

aca gaa ace tge tge cet get ctg cag agg cca cac tea gee tet get 
Thr Glu Thr Cys Cys Pro Ala Leu Gin Arg Pro His Ser Ala Ser Ala 
190 195 200 205 

ctg gac cag tet cca tgt get cag ccc aca atg ccc tgg caa gat gga 
Leu Asp Gin Ser Pro Cys Ala Gin Pro Thr Met Pro Trp Gin Asp Gly 

210 215 220 

cca aag cag ace tee cca act aga gaa get tea get ctg aca gea gtg 
Pro Lys Gin Thr Ser Pro Thr Arg Glu Ala Ser Ala Leu Thr Ala Val 

225 230 235 

ggt gga age tge etc ate tea gga etc cag cet ggc aac tec tac tgg 
Gly Gly Ser Cys Leu He Ser Gly Leu Gin Pro Gly Asn Ser Tyr Trp 
240 245 250 

ctg cag ctg ege age gaa cet gat ggg ate tec etc ggt gge tee tgg 
Leu Gin Leu Arg Ser Glu Pro Asp Gly He Ser Leu Gly Gly Ser Trp 
255 260 265 

gga tec tgg tee etc cet gtg act gtg gac ctg cet gga gat gca gtg 
• Gly Ser Trp Ser Leu Pro Val Thr Val Asp Leu Pro Gly Asp Ala Val 
270 275 280 285 

gea att gga ctg caa tge ttt ace ttg gac ctg aag aat gtt acc tgt 
Ala He Gly Leu Gin Cys Phe Thr Leu Asp Leu Lys Asn Val Thr Cys 

290 295 300 



385 



433 



481 



529 



577 



625 



673 



721 



769 



817 



865 



913 
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caa tgg cag caa gag gac cat get agt tec caa ggt ttc ttc tac cac 
Gin Trp Gin Gin Glu Asp His Ala Ser Ser Gin Gly Phe Phe Tyr His 

305 310 315 

age agg gca egg tgc tgc cec aga gae agg tac ecc ate tgg gag gac 
Ser Arg Ala Arg Cys Cys Pro Arg Asp Arg Tyr Pro He Trp Glu Asp 
320 325 330 

tgt gaa gag gaa gag aaa aca aat eca gga tta cag acc cca eag ttc 
Cys Glu Glu Glu Glu Lys Thr Asn Pro Gly Leu Gin Thr Pro Gin Phe 
335 340 345 

tet cgc tgc cac ttc aag tea ega aat gae age gtt att cac ate ett 
Ser Arg Cys His Phe Lys Ser Arg Asn Asp Ser Val He His He Leu 
350 355 360 365 

gtg gag gtg ace aca gee ctg ggt get gtt cac agt tac etg gge tec 
Val Glu Val Thr Thr Ala Leu Gly Ala Val His Ser Tyr Leu Gly Ser 

370 375 380 

ect ttc tgg ate cac cag get gtg cgc etc ecc ace eca aac ttg cac 
Pro Phe Trp He His Gin Ala Val Arg Leu Pro Thr Pro Asn Leu His 

385 390 395 

tgg agg gag ate tec age ggg eat etg gaa ttg gag tgg cag cac cca 
Trp Arg Glu He Ser Ser Gly His Leu Glu Leu Glu Trp Gin His Pro 
400 405 410 

tea tec tgg gca gee caa gag ace tgc tat caa etc ega tac aca gga 
Ser Ser Trp Ala Ala Gin Glu Thr Cys Tyr Gin Leu Arg Tyr Thr Gly 
415 420 425 

gaa gge cat eag gac tgg aag gtg ctg gag ecg ect etc ggg gee ega 
Glu Gly His Gin Asp Trp Lys Val Leu Glu Pro Pro Leu Gly Ala Arg 
430 435 440 445 

gga ggg ace ctg gag etg cgc ecg ega tet cgc tac cgt tta cag ctg 
Gly Gly Thr Leu Glu Leu Arg Pro Arg Ser Arg Tyr Arg Leu Gin Leu 

450 455 460 

cgc gee agg etc aat gge cec acc tac caa ggt ecc tgg age teg tgg 
Arg Ala Arg Leu Asn Gly Pro Thr Tyr Gin Gly Pro Trp Ser Ser Trp 

465 470 475 

teg gae cca get agg gtg gag acc gee ace gag acc gee tgg att tec 
Ser Asp Pro Ala Arg Val Glu Thr Ala Thr Glu Thr Ala Trp He Ser 
480 485 490 



961 



1009 



1057 



1105 



1153 



1201 



1249 



1297 



1345 



1393 



1441 



1489 



1537 



ttg gtg acc get ctg etg eta gtg ctg gge etc age gee gtc ctg gge 
Leu Val Thr Ala Leu Leu Leu Val Leu Gly Leu Ser Ala Val Leu Gly 
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1585 



1633 



1681 



1729 



1777 



1825 



495 500 505 

ctg ctg ctg ctg agg tgg cag ttt cct gca cac tac agg aga ctg agg 
Leu Leu Leu Leu Arg Trp Gin Phe Pro Ala His Tyr Arg Arg Leu Arg 
510 515 520 525 

cat gcc ctg tgg ccc tea ctt cca gat ctg cac cga gtc eta ggc cag 
His Ala Leu Trp Pro Ser Leu Pro Asp Leu His Arg Val Leu Giy Gin 

530 535 540 

tac ctt agg gac act gca gcc ctg agt ccg ccc aag gcc aca gtc tea 
Tyr Leu Arg Asp Thr Ala Ala Leu Ser Pro Pro Lys Ala Thr Val Ser 

545 550 555 

gat acc tgt gaa gaa gtg gaa ccc age etc ctt gaa ate etc ccc aag 
Asp Thr Cys Glu Glu Val Glu Pro Ser Leu Leu Glu He Leu Pro Lys 
560 565 570 

tec tea gag agg act cct ttg ccc ctg tgt tec tec cag tec cag atg 
Ser Ser Glu Arg Thr Pro Leu Pro Leu Cys Ser Ser Gin Ser Gin Met 
575 580 585 

gac tac cga aga ttg cag cct tct tgc ctg ggg acc atg ccc ctg tct 
Asp Tyr Arg Arg Leu Gin Pro Ser Cys Leu Gly Thr Met Pro Leu Ser 
590 595 600 605 

gtg tgc cca ccc atg get gag tea ggg tec tgc tgt acc acc cac att 
Val Cys Pro Pro Met Ala Glu Ser Gly Ser Cys Cys Thr Thr His He 

610 615 620 

gcc aac cat tec tac eta cca eta age tat tgg cag cag cct tga 

Ala Asn His Ser Tyr Leu Pro Leu Ser Tyr Trp Gin Gin Pro 

625 630 635 

gtcgac 

<210> 2 
<211> 635 
<212> PRT 

<213> Macaca fascicular is 

<400> 2 ^ r> T T T Ai. 

Met Pro Ser Trp Ala Leu Phe Met Val Thr Ser Cys Leu Leu Leu Ala 
15 10 15 

Pro Gin Asn Leu Ala Gin Val Ser Ser Gin Asp Val Ser Leu Leu Ala 

20 25 30 

Ser Asp Ser Glu Pro Leu Lys Cys Phe Ser Arg Thr Phe Glu Asp Leu 
35 40 45 

= 2 005-3003391 



1873 



1918 



1924 
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Thr Cys Phe Trp Asp Glu Glu Glu Ala Ala Pro Ser Gly Thr Tyr Gin 
50 55 60 

Leu Leu Tyr Ala Tyr Pro Gly Glu Lys Pro Arg Ala Cys Pro Leu Ser 
65 70 75 80 

Ser Gin Ser Val Pro Arg Phe Gly Thr Arg Tyr Val Cys Gin Phe Pro 

85 90 95 

Ala Gin Glu Glu Val Arg Leu Phe Ser Pro Leu His Leu Trp Val Lys 

100 105 110 

Asn Val Phe Leu Asn Gin Thr Gin He Gin Arg Val Leu Phe Val Asp 
115 120 125 

Ser Val Gly Leu Pro Ala Pro Pro Ser He He Lys Ala Met Gly Gly 
130 135 140 

Ser Gin Pro Gly Glu Leu Gin He Ser Trp Glu Ala Pro Ala Pro Glu 
145 150 155 160 

He Ser Asp Phe Leu Arg Tyr Glu Leu Arg Tyr Gly Pro Lys Asp Leu 

165 170 175 

Lys Asn Ser Thr Gly Pro Thr Val He Gin Leu He Ala Thr Glu Thr 

180 185 190 

Cys Cys Pro Ala Leu Gin Arg Pro His Ser Ala Ser Ala Leu Asp Gin 
195 200 205 

Ser Pro Cys Ala Gin Pro Thr Met Pro Trp Gin Asp Gly Pro Lys Gin 
210 215 220 

Thr Ser Pro Thr Arg Glu Ala Ser Ala Leu Thr Ala Val Gly Gly Ser 
225 230 235 240 

Cys Leu He Ser Gly Leu Gin Pro Gly Asn Ser Tyr Trp Leu Gin Leu 

245 ■ 250 255 

Arg Ser Glu Pro Asp Gly He Ser Leu Gly Gly Ser Trp Gly Ser Trp 

260 265 270 

Ser Leu Pro Val Thr Val Asp Leu Pro Gly Asp Ala Val Ala He Gly 
275 280 285 

Leu Gin Cys Phe Thr Leu Asp Leu Lys Asn Val Thr Cys Gin Trp Gin 
290 295 300 

Gin Glu Asp His Ala Ser Ser Gin Gly Phe Phe Tyr His Ser Arg Ala 
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305 



310 



315 



320 



Arg Cys Cys Pro Arg Asp Arg Tyr Pro He Trp Glu Asp Cys Glu Glu 

325 330 335 

Glu Glu Lys Thr Asn Pro Gly Leu Gin Thr Pro Gin Phe Ser Arg Cys 

340 345 350 

His Phe Lys Ser Arg Asn Asp Ser Val He His He Leu Val Glu Val 
355 360 365 

Thr Thr Ala Leu Gly Ala Val His Ser Tyr Leu Gly Ser Pro Phe Trp 
370 375 380 

He His Gin Ala Val Arg Leu Pro Thr Pro Asn Leu His Trp Arg Glu 
385 390 395 400 

He Ser Ser Gly His Leu Glu Leu Glu Trp Gin His Pro Ser Ser Trp 

405 410 415 

Ala Ala Gin Glu Thr Cys Tyr Gin Leu Arg Tyr Thr Gly Glu Gly His 

420 425 430 

Gin Asp Trp Lys Val Leu Glu Pro Pro Leu Gly Ala Arg Gly Gly Thr 
435 440 445 

Leu Glu Leu Arg Pro Arg Ser Arg Tyr Arg Leu Gin Leu Arg Ala Arg 
450 455 460 

Leu Asn Gly Pro Thr Tyr Gin Gly Pro Trp Ser Ser Trp Ser Asp Pro 
465 470 475 480 

Ala Arg Val Glu Thr Ala Thr Glu Thr Ala Trp He Ser Leu Val Thr 

485 490 495 

Ala Leu Leu Leu Val Leu Gly Leu Ser Ala Val Leu Gly Leu Leu Leu 

500 505 510 

Leu Arg Trp Gin Phe Pro Ala His Tyr Arg Arg Leu Arg His Ala Leu 
515 520 525 

Trp Pro Ser Leu Pro Asp Leu His Arg Val Leu Gly Gin Tyr Leu Arg 
530 535 540 

Asp Thr Ala Ala Leu Ser Pro Pro Lys Ala Thr Val Ser Asp Thr Cys 
545 550 555 560 

Glu Glu Val Glu Pro Ser Leu Leu Glu He Leu Pro Lys Ser Ser Glu 

565 570 575 
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Arg Thr Pro Leu Pro Leu Cys Ser Ser Gin Ser Gin Met Asp Tyr Arg 

580 585 590 

Arg Leu Gin Pro Ser Cys Leu Gly Thr Met Pro Leu Ser Val Cys Pro 
595 600 605 

Pro Met Ala Glu Ser Gly Ser Cys Cys Thr Thr His He Ala Asn His 
610 615 620 

Ser Tyr Leu Pro Leu Ser Tyr Trp Gin Gin Pro 
625 630 635 

<210> 3 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized sequence 
<400> 3 

caggggccag tggatagact gatg 

<210> 4 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized sequence 

<400> 4 

gctcactgga tggtgggaag atg 

<210> 5 

<211> 411 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 
<222> (1) . . (411) 
<223> 

<400> 5 

atg gaa tgg cct ttg ate ttt etc ttc etc ctg tea gga act gca ggt 
Met Glu Trp Pro Leu He Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 
1 5 10 15 

gtc cac tec cag gtt cag ctg cag cag tct gga cct gag ctg gtg aag 



24 



23 



48 



96 
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144 



192 



240 



288 



336 



384 



Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

20 25 30 

cct ggg gcc tea gtg aag att tec tge aag get tet gge tat gea tte 
Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ala Phe 
35 40 45 

act aae tec tgg atg aae tgg gtg aag cag agg eet gga aag ggt ett 
Thr Asn Ser Trp Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu 
50 55 60 

gag tgg att gga egg att tat cet gga gat gga gaa act ate tae aat 
Glu Trp He Gly Arg He Tyr Pro Gly Asp Gly Glu Thr He Tyr Asn 
65 70 75 80 

ggg aaa tte agg gte aag gee aca etg act gea gae aaa tee tee age 
Gly Lys Phe Arg Val Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser 

85 90 95 

aea gee tae atg gat ate age age etg aca tet gag gae tet geg gte 
Thr Ala Tyr Met Asp He Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

100 105 HO 

tae tte tgt gea aga gge tat gat gat tae teg ttt get tae tgg gge 
Tyr Phe Cys Ala Arg Gly Tyr Asp Asp Tyr Ser Phe Ala Tyr Trp Gly 
115 120 125 

eaa ggg act etg gte act gte tet gea 
Gin Gly Thr Leu Val Thr Val Ser Ala 
130 135 

<210> 6 

<211> 137 

<212> PRT 

<213> Mus museulus 

<400> 6 , ^, 

Met Glu Trp Pro Leu He Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 
15 10 15 

Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

20 25 30 

Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ala Phe 
35 40 45 

Thr Asn Ser Trp Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu 
50 55 60 

Glu Trp He Gly Arg He Tyr Pro Gly Asp Gly Glu Thr He Tyr Asn 
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65 70 75 80 

Gly Lys Phe Arg Val Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser 

85 90 95 

Thr Ala Tyr Met Asp He Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

100 105 110 

Tyr Phe Cys Ala Arg Gly Tyr Asp Asp Tyr Ser Phe Ala Tyr Trp Gly 
115 120 125 

Gin Gly Thr Leu Val Thr Val Ser Ala 
130 135 

<210> 7 

<211> 396 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 
<222> (1) . . (396) 
<223> 

<400> 7 

atg agg tgc eta get gag tte ctg ggg ctg ett gtg ttc tgg att cet 
Met Arg Cys Leu Ala Glu Phe Leu Gly Leu Leu Val Phe Trp He Pro 
15 10 15 



cca ggc cag tet ect caa etc etg ata tat egg atg tec aac ett gee 
Pro Gly Gin Ser Pro Gin Leu Leu He Tyr Arg Met Ser Asn Leu Ala 
65 70 75 80 

tea gga gtc cca gat agg tte agt ggc agt ggg tea gga act get ttc 
Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ala Phe 

85 90 95 

aca ctg aga ate agt aga gtg gag get gag gat gtg ggt gtt tat tae 



48 



gga gee att ggg gat att gtg atg act cag get gca cec tet ata ect 96 
Gly Ala He Gly Asp He Val Met Thr Gin Ala Ala Pro Ser He Pro 

20 25 30 

gtc act ect gga gag tea gta tec ate tec tgt agg tet agt aag agt 144 
Val Thr Pro Gly Glu Ser Val Ser He Ser Cys Arg Ser Ser Lys Ser 
35 40 45 

etc etg eat agt aat ggc aac act tae ttg tat tgg tte etg cag agg 192 
Leu Leu His Ser Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gin Arg 
50 55 60 



240 



288 



336 
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Thr Leu Arg lie Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr 

100 105 110 

tgt atg caa cat ata gaa tat cct ttt acg ttc gga teg ggg acc aag 384 
Cys Met Gin His He Glu Tyr Pro Phe Thr Phe Gly Ser Gly Thr Lys 
115 120 125 

ctg gaa ata aaa 396 
Leu Glu He Lys 
130 

<210> 8 

<211> 132 

<212> PRT 

<213> Mus musculus 

<400> 8 

Met Arg Cys Leu Ala Glu Phe Leu Gly Leu Leu Val Phe Trp He Pro 
15 10 15 

Gly Ala He Gly Asp He Val Met Thr Gin Ala Ala Pro Ser He Pro 

20 25 30 

Val Thr Pro Gly Glu Ser Val Ser He Ser Cys Arg Ser Ser Lys Ser 
35 40 45 

Leu Leu His Ser Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gin Arg 
50 55 60 

Pro Gly Gin Ser Pro Gin Leu Leu He Tyr Arg Met Ser Asn Leu Ala 
65 70 75 80 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ala Phe 

85 90 95 

Thr Leu Arg He Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr 

100 105 110 

Cys Met Gin His He Glu Tyr Pro Phe Thr Phe Gly Ser Gly Thr Lys 
115 120 125 

Leu Glu He Lys 
130 

<210> 9 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 
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<223> an artificially synthesized primer sequence 

<400> 9 

tagaattcca ccatggaatg gcctttgatc 30 

<210> 10 

<211> 56 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 10 

agcctgagtc atcacaatat ccgatccgcc tccacctgca gagacagtga ccagag 56 

<210> 11 

<211> 56 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 11 

actctggtca ctgtctctgc aggtggaggc ggatcggata ttgtgatgac tcaggc 56 

<210> 12 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 12 

attgcggccg cttatcactt atcgtcgtca tccttgtagt cttttatttc cagcttggtc 60 

<210> 13 

<211> 8 

<212> PRT 

<213> Artificial 

<220> 

<223> an artificially sjmthesized FLAG tag sequence 

<400> 13 

Asp Tyr Lys Asp Asp Asp Asp Lys 
1 5 
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<210> 14 

<211> 85 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 14 

tagaattcca ccatggaatg gcctttgatc tttctcttcc tcctgtcagg aactgcaggt 60 

gtccactccc aggttcagct gcagc 85 

<210> 15 

<211> 82 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<210> 16 

<211> 82 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 16 

tggtcactgt ctctgcaggt ggtggtggtt cgggtggtgg tggttcgggt ggtggcggat 60 

cggatattgt gatgactcag gc 82 

<210> 17 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<400> 15 

tgagtcatca caatatccga tccgccacca cccgaaccac caccacccga accaccacca 



60 



cctgcagaga cagtgaccag ag 



82 



<400> 17 



caggttcagc tgcagcagtc tggac 



25 
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<210> 18 

<211> 81 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 18 

gctgcagctg aacctgcgat ccaccgcctc ccgaaccacc accacccgat ccaccacctc 60 
cttttatttc cagcttggtc c °1 

<210> 19 

<211> 118 

<212> PRT 

<213> Mus musculus 

<400> 19 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 
15 10 15 

Ser Val Lys He Ser Cys Arg Ala Phe Gly Tyr Ala Phe Ser Asn Ser 

20 25 30 

Trp Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp He 
35 40 45 

Gly Arg He Tyr Pro Gly Asp Gly Glu Thr Asn Asn Asn Gly Lys Phe 
50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Gly Tyr Gly Asp Tyr Ser Phe Ala Tyr Trp Gly Gin Gly Thr 

100 105 110 

Leu Val Thr Val Ser Ala 
115 

<210> 20 

<211> 118 

<212> PRT 

<213> Mus musculus 

<400> 20 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 

ffiiE# 2005-3003391 
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15 10 15 

Ser Val Lys He Ser Cys Arg Ala Phe Gly Tyr Ala Phe Ser Asn Ser 

20 25 30 

Trp Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp He 
35 40 45 

Gly Arg He Tyr Pro Gly Asp Gly Glu Thr Asn Asn Asn Gly Lys Phe 
50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Gly Tyr Gly Asp Tyr Ser Phe Ala Tyr Trp Gly Gin Gly Thr 

100 105 110 

Leu Val Thr Val Ser Ala 
115 

<210> 21 

<211> 118 • 

<212> PRT 

<213> Mus musculus 

<400> 21 ^, 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Ser 

20 25 30 

Trp Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp He 
35 40 45 

Gly Arg He Tyr Pro Gly Asp Gly Glu Thr He Tyr Asn Gly Lys Phe 
50 55 60 

Arg Val Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 . 75 80 

Met Asp He Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Gly Tyr Asp Asp Tyr Ser Phe Ala Tyr Trp Gly Gin Gly Thr 

100 105 110 

miE#2 005-3003391 
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Leu Val Thr Val Ser Ala 
115 

<210> 22 
<211> 115 
<212> PRT 
<213> Mus musculus 

<400> 22 ^, 

Gin Val Gin Leu Gin Gin Pro Gly Thr Glu Leu Val Arg Pro Gly Ala 

15 10 15 

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr 

20 25 30 

Trp Val Asn Trp Val Lys Gin Arg Pro Gly Arg Gly Leu Glu Trp He 
35 40 45 

Gly Arg He His Pro Tyr Asp Ser Glu Thr His Tyr Asn Gin Lys Phe 
50 55 60 

Lys Asn Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

He Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Ser Gly Gly Trp Phe Ala Ser Trp Gly Gin Gly Thr Leu Val Thr 

100 105 110 

Val Ser Ala 

115 

<210> 23 

<211> 116 

<212> PRT 

<213> Mus musculus 

<400> 23 

Asp Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
15 10 15 

Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser He Thr Ser Asp 

20 25 30 

Tyr Ala Trp Ser Trp He Arg Gin Leu Pro Gly Asn Lys Leu Glu Trp 
35 40 45 

Met Gly Tyr He Thr Tyr Ser Gly Tyr Ser He Tyr Asn Pro Ser Leu 
50 55 60 
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Lys Ser Arg He Ser He Ser Arg Asp Thr Ser Lys Asn Gin Leu Phe 
65 70 75 80 

Leu Gin Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys 

85 90 95 

Val Gly Gly Tyr Asp Asn Met Asp Tyr Trp Gly Gin Gly Thr Ser Val 

100 105 110 

Thr Val Ser Ser 
115 

<210> 24 

<211> 112 

<212> PRT 

<213> Mus musculus 

<400> 24 , ^1 

Asp He Val Met Thr Gin Ala Ala Pro Ser Val Pro Val Thr Pro Gly 
15 10 15 

Glu Ser Val Ser He Ser Cys Arg Ser Ser Lys Ser Leu Leu His Ser 

20 25 30 

Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Gin Leu Leu He Tyr Arg Met Ser Asn Leu Ala Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Ala Ala Phe Thr Leu Arg He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gin His 

85 90 95 

Leu Glu Tyr Pro Tyr Thr Phe Gly Ser Gly Thr Lys Leu Glu He Lys 

100 105 110 

<210> 25 
<211> 112 
<212> PRT 
<213> Mus musculus 

<400> 25 . ^1 

Asp He Val Met Thr Gin Ala Ala Pro Ser Val Pro Val Thr Pro Gly 
1 R 10 15 



Glu Ser Val Ser He Ser Cys Arg Ser Ser Lys Ser Leu Leu His Ser 

2005-3003391 
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20 25 30 

Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Gin Leu Leu He Tyr Arg Met Ser Asn Leu Ala Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Ala Ala Phe Thr Leu Arg He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gin His 

85 90 95 

Leu Glu Tyr Pro Tyr Thr Phe Gly Ser Gly Thr Lys Leu Glu He Lys 

100 105 110 

<210> 26 

<211> 112 

<212> PRT 

<213> Mus musculus 

<400> 26 

Asp He Val Met Thr Gin Ala Ala Pro Ser He Pro Val Thr Pro Gly 
15 10 15 

Glu Ser Val Ser He Ser Cys Arg Ser Ser Lys Ser Leu Leu His Ser 

20 25 30 

Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gin Arg Pro Gly Gin Ser 
35 ■ 40 45 

Pro Gin Leu Leu He Tyr Arg Met Ser Asn Leu Ala Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ala Phe Thr Leu Arg He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gin His 

85 90 95 

He Glu Tyr Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu He' Lys 

100 105 110 

<210> 27 

<211> 112 

<212> PRT 

<213> Mus musculus 



<400> 27 
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Asp He Val Met Thr Gin Ala Ala Pro Ser Val Pro Val Thr Pro Gly 
15 10 15 

Glu Ser Val Ser He Ser Cys Arg Ser Ser Lys Ser Leu Leu Tyr Ser 

20 25 30 

Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Gin Leu Leu He Tyr Arg Met Ser Asn Leu Ala Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ala Phe Thr Leu Thr He 
65 70 75 80 

Ser Ser Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gin His 

85 90 95 

Leu Glu Tyr Pro Tyr Thr Phe Gly Ser Gly Thr Lys Leu Glu He Lys 

100 105 110 



<210> 28 

<211> 108 

<212> PRT 

<213> Mus musculus 

<400> 28 

Gin He Val Leu Thr Gin Ser Pro Ala He Met Ser Ala Ser Pro Gly 
15 10 15 

Glu Lys Val Thr Leu Thr Cys Ser Ala Ser Ser Ser Val Ser Ser Ser 

20 25 30 

His Leu Tyr Trp Tyr Gin Gin Lys Pro Gly Ser Ser Pro Lys Leu Trp 
35 40 45 

He Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val Pro Ala Arg Phe Ser 
50 55 60 

Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr He Ser Asn Met Glu 
65 70 75 80 

Thr Glu Asp Ala Ala Ser Tyr Phe Cys His Gin Trp Ser Ser Tyr Pro 

85 90 95 

Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 

100 105 
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<HM> 



CDRl 



CDR2 



VB140 
VB45B 
VB22B 
VB16 
TA13 6 



VB14 0 

VB45B 

VB22B 

VB16 

TA136 



QVQIiQQSGPELVKPGASVKISCRAFGYAFS 
QVQLQQSGPEIiVKPGASVKISCKASGYAFS 
QVQLQQSGPEIiVKPGASVKISCKASGYAFT 
QVQLQQPGTBLVRPGASVKLSCKAS6YTFT 
DVQLQESGPGLVKPSQSIiSLTCTVTGYSIT 



NSWMN WVKQRPGKGLEWIG 
SSWMN WVKQRPGKGLEWIG 
NSWMN WVKQRPGKGLEWIG 
DYWVN WVKQRPGRGLEWIG 
SDYAWS WIRQLP6NKLEWMG 

CDR3 



RIYPGDGETNNNGKFKG 
RIYPGDGETNNNGKFKG 
RIYPGDGETIYNGKFRV 
RIHPYDSETHYNQKFKN 
YITYSGYS I - YNPSIiKS 



KATLTADKSSSTAYMQLSSLTSEDSAVYFCAR 
KATIiTADKSSTTAYMQLSSLTSEDSAVYFCAR 
KATLTADKSSSTAYMDISSLTSEDSAVYFCAR 
KATLTVDKSSSTAYIQLSSLTSEDSAVYYCAS 
RISISRDTSKNQLFLQLNSVTTEDTATYYCVG 



GY6D--YSFAY 
GYGD--YSFAY 
GYDD--YSFAY 

GGW FAS 

GYDNMD Y 



WGQGTLVTVSA 
WGQGTLVTVSA 
WGQGTLVTVSA 
WGQGTLVTVSA 
WGQGTSVTVSS 



<LM> 



VB140 
VB45B 
VB22B 
VB16 
TA13 6 



VB14 0 
VB4 5B 
VB22B 
VB16 
TA136 



DIVMTQAAPSVPVTPGESVSISC 
DIVMTQAAPSVPVTPGES VS ISC 
DIVMTQAAPSIPVTPGESVSISC 
DIVMTQAAPSVPVTPGESVSISC 
Q I VLTQS P AIMS AS PGEKVTLTC 



CDRl 

RSSKSLLHSNGNTYLY 
RSSKSLLHSNGNTYLY 
RSSKSLLHSNGNTYLY 
RSSKSLLYSNGNTYLY 
SASSSVSSSH LY 



WFLQRPGQSPQLLIY 
WFLQRPGQSPQLLIY 
WFLQRPGQS PQLL I Y 
WFLQRPGQSPQLLIY 
WYQQKPGSSPKLWIY 



CDR2 

RMSNLAS 
RMSNLAS 
RMSNLAS 
RMSNLAS 
STSNLAS 



CDR3 



GVPDRFSGSGSGAAFTLRISRVEAEDVGVYYC 
GVPDRFSGSGSGAAFTLRISRVEAEDVGVYYC 
GVPDRFSGSGSGTAFTLRISRVEAEDVGVYYC 
GVPDRFSGSGSGTAFTLTI SS VEAEDVGVYYC 
GVPARFSGSGS6TSYSLTISNMETEDAASYFC 



MQHLEYPYT 

MQHLEYPYT 
MQHIEYPFT 
MQHLEYPYT 
HQWSSYPWT 



PGSGTKLEIK 
FGSGTKLEIK 
FGSGTKLEIK 
FGSGTKLEIK 
FGGGTKLEIK 
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[ma] 



1.6 




0.000 0.001 0.010 0.100 1.000 10.000 




10.000 



ffiiE# 2005-3003391 



#li|2 003-415760 4/ 

[H 5] 

0.800 I 1 




0.000 0.001 0.010 0.100 1.000 10.000 100.000 

[nM] 

me] 

0.800 I 1 
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^ — V 



5/E 



LO 
LTD 
CO 



LO 



7] 
0.800 

0.700 

0.600 

0.500 

0.400 



g 0.200 
0.100 



0.000 



1181 
1.2 



1 



g 0.8 



0.6 



M 0.4 
0.2 



0 



-B- 



sc 



(Fv)2 



Diabody 



■H-hTPO 




0.000 0.001 0.010 0.100 1.000 10.000 100.000 

mm [nM] 



sc(Fv)2 



Diabody 



■B— hTPO 




0.000 0.001 



0.010 0.100 1.000 10.000 100.000 
;MJt [nM] 
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